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CONVEYOR BELT MODULES WITH EMBEDDED 
ROLLERS RETAINED IN THE MODULES AND 

ASSOCIATED METHOD 

BACKGROUND OF INVENTION 

[0001] This invention relates to poWer-driven conveyors 
generally and, more speci?cally, to modular plastic con 
veyor belts With embedded rollers and methods for retaining 
the rollers. 

[0002] Modular plastic conveyor belts are Widely used to 
convey a variety of articles. Rollers are often installed in the 
belts for product accumulation, singulation, sortation, index 
ing, or side off-transfer. Rollers are also used to loWer the 
friction betWeen belts and conveyor supporting Wearstrips or 
side rails. One Way rollers are integrated into conveyor belts 
is by mounting them for rotation on a hinge rod intercon 
necting successive roWs of belt modules. Another Way is 
snapping roller assemblies onto belt modules. Yet another 
Way is molding rollers into belt modules When the modules 
are being formed. But each of these methods has its short 
comings. 

[0003] For example, mounting rollers on hinge rods typi 
cally requires that hinge eyes be removed ?rst to make room 
for the rollers. Because belt tension is borne by the hinge 
eyes, removing a feW decreases the pull strength of the belt. 
As another example, snap-in roller assemblies can break. If 
the snap-in retention structure is broken, the broken pieces 
or the assembly itself can disengage from the belt and 
contaminate product or cause other damage. As a ?nal 
example, molding rollers into a module as part of the 
injection-molding process requires special provisions in the 
mold and manual intervention and hand placement of rollers 
in each mold cycle. This makes for an expensive mold and 
decreases the duty cycle of the mold machine. Furthermore, 
once molded in, a roller With an axle is permanently ?xed in 
orientation. 

SUMMARY OF INVENTION 

[0004] These shortcomings are overcome by a conveyor 
belt module With embedded rollers and a method for making 
such a module. A ?rst version of a belt module embodying 
features of the invention includes a module body that 
extends longitudinally from a ?rst end to a second end and 
in thickness from a ?rst side to a second side. A cavity 
formed in the module body opens onto the ?rst side or the 
second side or both. Aroller resides in the cavity, Which also 
receives a retainer that retains the roller rotatably in the 
cavity. The retainer is inserted into the cavity from one of the 
sides of the module body. 

[0005] According to another aspect of the invention, a 
plastic conveyor belt module comprises a module body 
extending longitudinally from a ?rst end to a second end and 
in thickness from a ?rst side to a second side. The module 
body includes ?rst hinge eyes spaced apart along the ?rst 
end and second hinge eyes spaced apart along the second 
end. Internal Wall structure in the module body de?nes a 
cavity opening onto one or both of the tWo sides. The Wall 
structure forms a seat betWeen the ?rst and second sides of 
the module body. Aroller is received in the cavity. Aretainer 
is Welded to the seat, such as by ultrasonic Welding, to retain 
the roller rotatably in the cavity. 
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[0006] In another aspect of the invention, a plastic con 
veyor belt module comprises a module body extending in 
thickness from a ?rst side to a second side. A cavity formed 
in the module opens onto one or more of the sides. A roller 
has a bore to receive an axle. A retainer ring received in the 
cavity covers the ends of the axle to retain the roller 
rotatably in the cavity. Asalient portion of the roller extends 
through the retainer ring and outWard of at least one of the 
sides of the module body. 

[0007] Yet another version of a plastic conveyor belt 
module comprises a module body extending in thickness 
from a ?rst side to a second side. A cavity formed in the 
module body opens onto one or more of the sides. A 
spherical roller is disposed in the cavity. A retainer ring 
received in the cavity covers a portion of the roller. In this 
Way, the roller is retained in the cavity. A salient portion of 
the roller extends outWard of one or more sides of the 
module body through the retainer ring. 

[0008] According to yet another aspect of the invention, a 
plastic conveyor belt module includes an embedded roller. A 
cavity is formed in a module body, Which extends in 
thickness from a ?rst side to a second side. The cavity opens 
onto one or more of the sides. Interior Wall structure in the 
module body de?nes the cavity. The roller is arranged in the 
cavity to rotate about an axis of rotation. A retainer retains 
the roller rotatably in the cavity. Keying structure is formed 
on the Wall structure or the retainer or both. The keying 
structure ?xes the orientation of the axis of rotation. 

[0009] In still another aspect of the invention, a plastic 
conveyor belt module comprises a module body extending 
in thickness from a ?rst outer surface to a second outer 
surface. Interior Wall structure de?nes a cavity in the module 
body. The Wall structure includes a ?rst closed Wall having 
a ?rst diameter. The ?rst Wall extends from an inner edge to 
an outer edge terminating at the ?rst outer surface of the 
module body. The Wall structure also includes a second 
closed Wall coaxial With the ?rst Wall. The second Wall has 
a second diameter smaller than the ?rst diameter and extends 
from an inner edge to an outer edge terminating at the 
second outer surface of the module body. A ledge connects 
the inner edges of the tWo Walls. A retainer ring is dimen 
sioned to ?t in the cavity surrounded by the ?rst closed Wall. 
The retainer ring retains a roller in the cavity. A salient 
portion of the roller extends through the ring outWard of the 
?rst outer surface. 

[0010] In another aspect of the invention, a plastic con 
veyor belt module comprises a module body extending in 
thickness from a ?rst outer surface to a second outer surface. 
The module body includes interior Wall structure de?ning a 
generally rectangular cavity opening onto one or both of the 
outer surfaces. The Wall structure also forms a four-sided 
seat betWeen the tWo outer surfaces of the module body. 
First and second pairs of notches are formed in the seat. The 
notches of each pair are diametrically opposed across the 
cavity. An axle extends through the bore of a roller. The ends 
of the axle reside in the ?rst pair of diametrically opposed 
notches. Afour-sided retainer ring has a pair of diametrically 
opposed indentations in one pair of opposite sides. Apair of 
diametrically opposed protrusions are formed in the pair of 
opposite sides. The retainer ring sits on the seat. The 
protrusions are received in the second pair of notches in the 
seat. The indentations in the retainer ring cover the ends of 
the axle to retain the roller in the module body. 
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[0011] According to another aspect of the invention, a 
method for making a plastic conveyor belt module having a 
roller comprises: molding a plastic conveyor belt module 
that extends in thickness from a ?rst side to a second side 
and that forms a cavity de?ned by internal closed Wall 
structure and opening onto at least one of the ?rst and second 
sides; putting a roller in the cavity; and installing a retainer 
in the cavity to retain the roller rotatably in the cavity. 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] These and other features, aspects, and advantages 
of the invention are better understood by reference to the 
folloWing description, appended claims, and accompanying 
draWings, in Which: 

[0013] FIG. 1 is a pictorial vieW of a portion of a conveyor 
belt constructed of plastic belt modules embodying features 
of the invention; 

[0014] FIGS. 2A and 2B are exploded isometric vieWs of 
a portion of one version of a module usable in the conveyor 
belt of FIG. 1 With a roller in an in-line orientation and in 
a transverse orientation; 

[0015] FIG. 3A is a bottom isometric vieW of the module 
of FIG. 2A, and FIG. 3B is a front elevation vieW of the 
module of FIG. 2A; 

[0016] FIG. 4 is an isometric vieW of the module portion 
of FIG. 2B before the roller is Welded into place in the 
module; 
[0017] FIG. 5 is a pictorial vieW of a portion of another 
version of a conveyor belt module With spherical rollers 
usable in a conveyor as in FIG. 1; 

[0018] FIG. 6A is an exploded isometric vieW of a portion 
of a module as in FIG. 5 using a Welded or bonded roller 
retainer, and FIG. 6B is an isometric vieW of the module of 
FIG. 6A in an assembled state; 

[0019] FIG. 7 is an exploded isometric vieW of the module 
of FIG. 5 With a screW-in roller retainer; 

[0020] FIG. 8 is an exploded isometric vieW of the module 
of FIG. 5 With a snap-lock roller retainer; and 

[0021] FIG. 9A is an exploded isometric vieW of the 
module of FIG. 5 With a staked roller retainer, and FIG. 9B 
is an isometric vieW of the module of FIG. 9A in an 
assembled state. 

DETAILED DESCRIPTION 

[0022] Aportion of a modular plastic conveyor belt having 
modules embodying features of the invention is shoWn in 
FIG. 1. The belt 20 is constructed of a series of roWs 22A-D 
of belt modules 24: short edge modules 24A, long edge 
modules 24B, and interior modules 24C. Although the 
modules are preferably arranged in a bricklay, the belt could 
be formed otherWise, such as With a single module per roW. 
Each module extends longitudinally from a ?rst end 26 to a 
second end 27. A ?rst set of hinge eyes 28 is arranged With 
the hinge eyes spaced apart along the ?rst end, and a second 
set of hinge eyes 29 is arranged With the hinge eyes spaced 
apart along the second end. The ?rst set of hinge eyes of one 
roW of modules interleaves With the second set of hinge eyes 
of an adjacent roW. Aligned apertures 30 in the interleaved 
hinge eyes form a transverse passageWay across the Width of 
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the belt. A hinge rod 32 journaled in the passageWay 
connects consecutive roWs together in a hinge joint that 
alloWs the belt to articulate about drive and idler sprockets 
or returnWay rollers. The modules of the belt are character 
iZed by rollers 34 embedded in cavities 36 formed in the belt 
modules. The rollers extend outWard of an outer surface 38 
of the belt to engage conveyed articles in rolling contact (if 
the outer surface is a conveying surface) or to engage 
conveyor support surfaces in loW-friction rolling contact (if 
the outer surface is the supported surface of the belt). 

[0023] The rollers depicted in FIG. 1 are in-line rollers in 
Which the axis of rotation of the rollers is transverse to the 
direction of belt travel 40. The belt could alternatively be 
constructed With rollers rotating about axes perpendicular or 
oblique to those in FIG. 1 or With freely rotatable roller 
balls. 

[0024] A portion of a belt module 24 like those in FIG. 1 
is shoWn in FIG. 2A. The module includes a module body 
42, a cylindrical roller 34 mounted on an axle 44 through a 
bore 35 in the roller, and a retainer ring 46. The module body 
has internal Wall structure in the form of a ?rst closed Wall 
48—a generally four-sided rectangular shape With rounded 
corners. An outer edge 50 of the ?rst Wall terminates at a ?rst 
outer surface 52 of the module. Coaxial With the ?rst Wall is 
a second closed Wall 49 having a smaller interior diameter 
than that of the ?rst Wall. The internal Wall structure de?nes 
a cavity 36 that opens onto the ?rst 52 and an opposite 
second outer surface 53 of the module body. The tWo 
surfaces de?ne the thickness of the module body. (The term 
diameter and its variants are used here to refer generally to 
the distance betWeen tWo points on a closed Wall measured 
through the centroid of the Wall. In comparing the diameters 
of tWo Walls, corresponding, geometrically similar points on 
each Wall de?ning geometrically corresponding diameters 
must be compared.) An outer edge 54 of the second Wall 
terminates at the second outer surface 53 of the module 
body. Aledge 56 With a lip 58 is formed in the internal Wall 
structure betWeen the inner edges 51, 55 of the tWo Walls. 
Pairs of notches 60, 61 are formed in the ledge. Each notch 
shoWn is associated With a diametrically opposed notch in 
the opposite side of the Wall, but not visible in FIG. 2A. The 
pair of notches 60 each receive an end 62 of the axle to 
support the roller in the cavity. The retainer ring includes a 
pair of diametrically opposed indentations 64 that are siZed 
to cover the ends of the axle When the ring is inserted in the 
cavity. The ring also includes a pair of diametrically opposed 
protrusions 66 siZed to ?t in the notches in the ledge. In this 
case, the protrusions are received in the notches 61 not 
supporting the axle. Thus, the protrusions on the retainer 
ring and the notches in the ledge form keying structure that 
ensures proper alignment of the retainer ring and the roller 
in the cavity. With the retainer ring in place, the roller is 
retained in the cavity free to rotate about its axle, Which is 
transverse to the longitudinal direction of the module for an 
in-line roller con?guration. 

[0025] The same component shoWn in FIG. 2A can be 
arranged to construct a transverse roller belt module 24‘ as 
shoWn in FIG. 2B. In this example, the ends 62 of the axle 
are received in diametrically opposed notches 61, instead of 
notches 62. This effectively orients the axle longitudinally— 
perpendicular to the orientation in FIG. 2A. The retainer 
ring 46 is also rotated 90° so that its protrusions mate With 
keying notches 60, instead of notches 61, to form a trans 
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verse roller belt module. Thus, alternative axes of roller 
rotation are possible With this version of belt module. 

[0026] The in-line roller module 24 is shoWn in more 
detail in FIGS. 3A and 3B. In this example, the cavity 36 
opens onto the second outer side 53—in this case, the 
bottom—of the module body 42. But it Would be possible to 
close the cavity opening because the roller 34 is recessed 
inWard from the outer side 53. As shoWn in FIG. 3B, a 
salient portion 68 of the embedded roller 34 extends outWard 
beyond the ?rst outer side 52—in this case, the top, con 
veying side—to engage conveyed articles in rolling contact. 

[0027] In the making of such a module, a module body is 
?rst molded out of a thermoplastic material, such as poly 
ethylene, polypropylene, acetal, or composite polymers, 
preferably by injection molding. The molded module is 
characteriZed by an internal Wall structure de?ning a cavity 
opening onto an outer side of the module. A roller is then 
positioned in the cavity. A retainer is then installed in the 
cavity to retain the roller rotatably in place. A preferred 
method of making these modules is shoWn in FIG. 4. Once 
the retainer is inserted into the cavity, it is Welded ultrasoni 
cally to the ledge, or seat, on Which the retainer ring sits. An 
ultrasonic horn 70 shaped to match the retainer ring 46 is put 
in contact With the ring. Ultrasonic energy rapidly vibrates 
the bottom of the ring against the seat and causes the seat and 
the bottom of the ring to melt by friction. A ridge formed 
along the bottom of the ring is alloWed to melt to form the 
bond With the seat. DoWnWard pressure 62 on the horn 
pushes the ring deeper toWard the seat as the ridge on the 
bottom of the ring melts until the top surface 71 of the ring 
is preferably ?ush With the outer surface 52 of the module. 
An example ultrasonic horn for such an operation is made of 
titanium and provides an amplitude of 90-120 microns at 20 
kHZ. Branson Ultrasonics Corporation of Danbury, Conn., 
USA, is one manufacturer of this kind of device. 

[0028] Another version of embedded-roller module is 
shoWn in FIG. 5. This module 72 has spherical roller balls 
74 that can rotate freely in all directions. The spherical 
rollers also extend beyond both the top and bottom outer 
surfaces 76, 77 of the module in this example. Such a 
module can be made in different Ways. 

[0029] According to one such Way, depicted in the spheri 
cal roller version of FIGS. 6A and 6B, the module 72 
includes a module body 76, the spherical roller ball 74, and 
a retainer in the form of a ring 80. Internal Wall structure in 
the module body de?nes a rounded cavity 82. The Wall 
structure includes a ?rst closed, rounded Wall 84 Whose 
outer edge 86 terminates at the ?rst outer surface 78 of the 
module body. A second closed, rounded Wall 85 has an outer 
edge 87 that meets the opposite second outer surface 79 of 
the module body. The diameter of the second Wall is less 
than that of the ?rst Wall. Aledge 88, providing a seat for the 
retainer ring, is formed betWeen the inner edges 86‘, 87‘ of 
the tWo Walls. Ribs 90, arranged as lines of longitude on the 
second Wall, support the roller ball in loW-friction contact. 
Similar ribs 91 are formed on the inner surface of the 
retainer ring. The roller and the retainer ring are installed in 
the cavity. The retainer is then ultrasonically Welded to the 
seat to retain the ball in place. Bonding With epoxy, bonding 
With solvents, electromagnetic Welding, and spin Welding 
are alternative methods of attachment of the retainer to the 
seat in the module body. 
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[0030] Other means of attachment are illustrated in FIGS. 
7-9. In FIG. 7, for instance, the ?rst closed Wall 92 of the 
module body 94 forms threads that receive threads 95 on the 
periphery of a retainer ring 96. The roller ball 74 is dropped 
into the cavity 98 and the circular retainer ring screWed into 
place. Like the other retainer rings in FIG. 6, the diameters 
of the central opening in the ring 96 is less than the diameter 
of the roller ball. By covering a portion of the roller, the 
retainer keeps the ball in the module. 

[0031] Another means of attachment is shoWn in FIG. 8, 
in Which locking slots 100 are formed in the ?rst closed Wall 
102 of the module body 104 at diametrically opposed 
positions. The slots are L-shaped and open onto the outer 
surface 106 of the module body. A locking recess 108 is 
provided at the closed end of each slot. Retainer rings 110 
include locking tabs 112 each With a bump 114 that is 
received in the locking recess at the ends of the slots. After 
a roller 74 is installed in the cavity 116, the tabs on the 
retainers are inserted in the L-shaped slots Where they open 
onto the outer surface. Then the retainers are rotated clock 
Wise until the bumps on the tabs lock in place in the locking 
recesses at the ends of the slots. In this Way, as in the 
screW-in version, the rollers are retained in place in the 
cavities, but are removable by unscreWing the retainers. 

[0032] Another example of a means for attachment is 
shoWn in FIGS. 9A and 9B. In this version, a module body 
118 includes a pair of posts 120 extending beyond an outer 
surface 122 of the module body at diametrically opposite 
positions across a cavity 124. Retainer rings 126 for spheri 
cal rollers 74 include diametrically opposed grooves 127 on 
the periphery of the rings. When the roller and retainer are 
inserted in the cavity, the posts are received in the grooves 
registering the retainer in place. The top portions of the posts 
are then ?attened or deformed by, for example, heat, pres 
sure, impact, or ultrasonic energy, forming an enlarged 
button 128 that stakes the retainer in position over the roller. 

[0033] Thus, the invention has been described With respect 
to a feW exemplary versions, but other versions are possible. 
For example, unlike the rollers shoWn in the examples in the 
draWings, the spherical rollers do not have to extend beyond 
both outer belt surfaces, and the rollers With axles could 
extend beyond both sides. All that is necessary is that the 
geometry of the internal Wall structure and the diameters of 
the rollers be appropriately changed. Several of the various 
means of attachment in the roller ball examples could be 
used for the cylindrical rollers as Well. The retainers shoWn 
are ring-shaped With a central opening. But it Would be 
possible to retain rollers With retainers that do not form 
closed rings. For example, plugs that can be inserted into the 
module body With each covering and end of a roller axle 
could be used as retainers. So, as these feW examples 
suggest, the scope and spirit of the claims are not meant to 
be limited to the disclosed versions. 

What is claimed is: 
1. A plastic conveyor belt module With an embedded 

roller, the module comprising; 

a module body extending longitudinally from a ?rst end 
to a second end and in thickness from a ?rst side to a 
second side and forming a cavity opening onto at least 
one of the ?rst and second sides; 

a roller received in the cavity; 
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a retainer inserted into the cavity from one of the ?rst and 
second sides to retain the roller rotatably in the cavity; 

Wherein the module body includes Wall structure de?ning 
the cavity the Wall structure including a seat disposed 
betWeen the ?rst and second Rides of the module body 
and Wherein the retainer sits on the seat in the cavity; 
and 

keying structure in the Wall structure of the module body 
and on the retainer to key the position of the retainer in 
the cavity. 

2. (canceled) 
3. Aplastic conveyor belt module as in claim a 1 Wherein 

the retainer is bonded to the seat by means of attachment 
selected from the group consisting of ultrasonic Welding, 
spin Welding, electrornagnetic Welding, epoxy bonding, and 
solvent bonding. 

4. A plastic conveyor belt module as in claim 1 Wherein 
the retainer is ultrasonically Welded to the seat. 

5. (canceled) 
6. A plastic conveyor belt module as in claim 1 Wherein 

the keying structure includes notches in the seat and pro 
trusions on the retainer that ?t in the retainer that ?t in the 
notches. 

7. A plastic conveyor belt module as in claim 6 further 
comprising an axle spanning the cavity and Wherein the 
roller de?nes a bore for receiving the axle and Wherein the 
notches in the seat are siZed to receive the axle. 

8. A plastic conveyor belt module as in claim 1 Wherein 
the keying structure provides for a plurality of speci?c 
orientations of the retainer in the cavity. 

9. A plastic conveyor belt module as in claim 1 Wherein 
the retainer further includes a top surface ?ush With the ?rst 
side of the module body. 

10. Aplastic conveyor belt module as in claim 1 Wherein 
the retainer is ring-shaped. 

11. A plastic conveyor belt module as in claim 1 further 
comprising an axle spanning the cavity and Wherein the 
roller de?nes a bore for receiving the axle. 

12. Aplastic conveyor belt module as in claim 33 Wherein 
the roller is spherical. 

13. Aplastic conveyor belt module as in claim 33 Wherein 
the retainer ring covers a portion of the roller in the cavity. 

14. Aplastic conveyor belt module as in claim 1 Wherein 
a salient portion of the roller extends beyond the ?rst and 
second sides of the module body. 

15. Aplastic conveyor belt module as in claim 33 Wherein 
the ?rst closed Wall is threaded, aid Wherein the retainer ring 
includes a peripheral thread received in the cavity. 

16. Aplastic conveyor belt nodule as in claim 1 Wherein 
the Wall structure forrns slots along portions of the Wall 
opening onto at least one of the ?rst and second sides of the 
module body, and Wherein the retainer is a ring having 
locking tabs extending outWard of the periphery of the ring 
and lockably received in the slots. 

17. Aplastic conveyor belt module as in claim 1 Wherein 
the module body ?t includes posts extending outward from 
at least one of the ?rst and second sides of the module body 
and Wherein the retainer includes receptacles for receiving 
the posts to maintain the retainer in a retaining position 
retaining the roller in the cavity When her outer ends of the 
posts are ?attened over the retainer. 

Jul. 21, 2005 

18. A plastic conveyor belt module as in claim 1 corn 
prising a plurality of cavities formed in the module body and 
a roller and a retainer received in each cavity. 

19. A plastic conveyor belt comprising a plurality of 
plastic conveyor belt modules as in claim 1 interconnected 
to form a conveyor belt. 

20. A plastic conveyor belt module with an embedded 
roller, the module comprising: 

a module body extending longitudinally from a ?rst end 
to a second end and in thickness from a ?rst side to a 

second side; 

the module body including ?rst hinge eyes spaced apart 
along the ?rst end and second hinge eyes spaced apart 
along the second end; 

the module body including internal Wall structure de?ning 
a cavity opening onto at least one of the ?rst and second 

sides; 

the internal Wall structure including a seat disposed 
betWeen the ?rst and second sides of the module body; 

a roller received in the cavity; 

a retainer Welded to the seat to retain the roller rotatably 
in the cavity. 

21. Aplastic conveyor belt module as in claim 20 Wherein 
the retainer is Welded to the seat ultrasonically. 

22. A plastic conveyor belt module as in claim 20 further 
comprising an axle spanning the cavity and Wherein the 
roller de?nes a bore therethrough for receiving the gale. 

23. Aplastic conveyor belt module as in claim 20 Wherein 
the retainer is ring shaped. 

24. Aplastic conveyor belt module as in claim 20 Wherein 
the retainer further includes a top surface ?ush With the ?rst 
side of the module body. 

25. A plastic conveyor belt module as in claim 20 further 
comprising keying structure in the Wall structure of the 
module body and on the retainer to key the position of 
retainer in the cavity. 

26. Aplastic conveyor belt module as in claim 25 Wherein 
the keying structure includes notches in the seat and pro 
trusions on the retainer that ?t in the notches. 

27. A plastic conveyor belt module as in claim 26 further 
comprising an axle spanning the cavity and Wherein the 
roller de?nes a bore for receiving the axle and Wherein the 
notches in the seat are siZed to receive the axle. 

28. Aplastic conveyor belt module as in claim 25 Wherein 
the keying structure provides for a plurality of speci?c 
orientations of the retainer in the cavity. 

29. A plastic conveyor belt rnodule comprising: 

a module body extending in thickness from a ?rst side to 
a second side and forming a cavity opening onto at least 
one of the ?rst and second sides; 

a roller forming a bore therethrough; 

an axle received in the bore; and 

a retainer ring received in the cavity and covering the ends 
of the axle to retain the roller rotatably in the cavity 
With a salient portion of the roller extending outWard of 
at least one of the ?rst and second sides through the 
retainer ring. 
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30. A plastic conveyor belt module comprising: 

a module body extending in thickness from a ?rst side to 
a second side and forming a cavity opening onto at least 
one of the ?rst and second sides; 

a spherical roller disposed in the cavity; and 

a retainer ring received in the cavity and covering a 
portion of the spherical roller to retain the roller rotat 
ably in the cavity With a salient portion of the roller 
extending outWard of at least one of the ?rst and second 
sides through the retainer ring. 

31. A plastic conveyor belt module With an embedded 
roller, the module comprising; 

a module body extending in thickness from a ?rst side to 
a second side and including interior Wall structure 
de?ning a cavity opening onto at least one of the ?rst 
and second sides; 

a roller received in the cavity and arranged to rotate about 
an axis of rotation; 

a retainer for retaining the roller rotatably in the cavity; 
and 

keying structure formed on at least one of the interior Wall 
structure and the retainer, the keying structure ?xing 
the orientation of the axis of rotation. 

32. Aplastic conveyor belt module as in claim 31 Wherein 
the keying structure provides alternate keyed orientations for 
the axis of rotation of the roller. 

33. A plastic conveyor belt module With an embedded 
roller, the module comprising: 

a module body extending in thickness from a ?rst outer 
surface to a second outer surface and including interior 
Wall structure de?ning a cavity in the module body, the 
Wall structure including: 

a ?rst closed Wall extending from an inner edge to a 
outer edge terminating at the ?t outer surface of the 
module body, the ?rst closed Wall having a ?rst 
diameter; 

a second closed Wall coaxial With the ?rst closed Wall 
and extending from an inner edge to an outer edge 
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terminating at the second outer surface and having a 
second diameter less than the ?rst diameter of the 
?rst closed Wall; 

a ledge betWeen the inner edge of the ?rst closed Wall 
and the inner edge of the second closed Wall; 

a roller disposed in the cavity; and 

a retainer ring dimensioned to be received in the cavity 
surrounded by the ?rst closed Wall to retain the roller 
rotatably in the cavity With a salient portion of the roller 
extending though the retainer ring outWard of the ?rst 
outer surface. 

34. A plastic conveyor belt module With an embedded 
roller, the module comprising: 

a module body extending in thickness from a ?rst outer 
surface to a second outer surface and including interior 
Wail structure; 

de?ning a generally rectangular cavity opening onto at 
least one of the ?rst and second outer surfaces; and 

including a four-sided seat disposed betWeen the ?rst and 
second outer surfaces of the module body, the seat 
forming ?rst and second pairs of notches diametrically 
opposed across the cavity, Wherein one of the notches 
is formed in each side of the seat; 

a roller having a central bore; 

an axle through the central bore, Wherein opposite ends of 
the axle reside in the ?rst pair of diametrically opposed 
notches; 

a four-sided retainer ring forming a pair of diametrically 
opposed indentations in one pair of opposite sides and 
a pair of diametrically opposed protrusions in the other 
pair of opposite sides; 

Wherein the retainer ring sits on the seat With the second 
pair of notches receiving the pair of protrusions on the 
retainer ring and the indentations covering the ends of 
the axle. 

35. (canceled) 
36. (canceled) 
37. (canceled) 


